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Effects of Depth and Duration of Flooding on Growth
and Yield at Different Growth Stage in Pepper(Capsicum annuum 1.)

|. Response to Flooding at Seedling Stage
Ja-Ock Guh ™ and Yong-In Kuk*

Abstract

Pepper plants were flooded at 0, 5, 10 and 15cm at seedling stage under the condition of
greenhouse. Treatment of flooding times are 6, 12, 24, 48 ana 120 hours. The results obtained
are summarized as follows.

Plant height, number of leaves, shoot and root fresh weight were not recovered the flooding
damages regardless of flooding time and depth. Pepper plant died in flooding depth of 5cm or
more for over 48 hours.

Plants in fallen leaves were found at more than 5cm depth and 6 hours of floodings.

Photosynthesis and respiration rate decreased in the 5cm flooding depth or more for 24 hours.
Chlorophyll content and root activity decreased for 12 hours or more at all the flooding depth.
Also, diffusion resistance of stomata cell increased as incerased flooding time and depth.

Diseases occured remakably in proportion to the depth and hours of ’flooding treatment.

It was not possible to control the desease by fungicide, also then was no effects of foliar spray

of urea. Weight of fruit per plant not decrease by the 12 hours of Ocm and the 6 hours of 5cm
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flooding but decreased at deeper and longer flooding. Average weight of a fruit increased. The

yield could not expected in the depth of 5cm or more for over 48 hours,

There was significant positive correlation between all the investigated characteristics of growth

and yield. There was, however, negative correlation between number of leaf and diffusion

resistance of stomata.
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Table 1. Variation in growth of pepper seedling under different flooding depth and duration du-
ring seedling stage(% of control,not flooding).

Flooding Plant No.of leaves Fresh weight
height /plant at 20DAF

Depth(Cm)Duration(h) 5 10 15 20DAF 5 10 15 20DAF  Shoot Root

0 6 85 81 88 82 89 86 87 88 69 74
12 73 76 85 78 89 82 81 81 51 52

24 78 75 76 72 81 77 75 70 44 37

48 73 69 71 72 84 73 75 73 44 39

120 73 69 72 75 83 73 73 70 40 37

5 6 89 88 88 82 90 93 89 90 63 77
12 80 81 81 76 83 75 76 76 52 63

24 73 69 74 68 63 56 60 59 35 43

48 0 0 0 0 0 0 0 0 0 0

120 0 0 0 0 0 0 0 0 0 0

10 6 90 88 92 86 89 92 91 85 75 70
12 72 71 72 69 73 70 67 66 37 46

24 73 69 74 68 63 56 60 59 35 43

48 0 0 0 0 0 0 0 0 0 0

120 0 0 0 0 0 0 0 0 0 0

15 6 81 77 83 79 84 89 96 9 61 77
12 70 69 74 72 73 75 71 70 38 36

24 71 63 72 68 63 63 63 69 30 41

48 0 0 0 0 0 0 0 0 0 0

120 0 0 0 0 0 0 0 0 0 0

LSD 5% 6 8 7 7 6 6 6 7 10 7

*DAW: Days after flooding treatment
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Fig. 1. Change in number of leaf fall(control:
0) of pepper seedlings as affected by
different water-logging depth and du-
ration through seedling stage.
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Fig. 2. Change in chlorophyll content(% of
control) of pepper seedlings as affec-
ted by different water-logging depth
and duration through seedling stage.
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Fig. 3. Change in rate of photosynthesis(uM
O,/dm/hr) and respiration(uM CO»/
dm/hr) of pepper seedlings at 24 hrs
water-logging with different depths th-
rough seedling stage.
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Fig. 4. Change in root activity(ug/hr/d.w.g.)
of pepper seedlings as affected by dif-
ferent water-logging treatments th-
rough seedling stage.
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Fig. 5. Change in diffusion resistance(control
: 0.32) of stomata cell of pepper seed-
lings as affected by different
water-logging treatments through see-
dling stage.
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Table 2. Change in visual rate of disease in-

jury degree(0-9) after application of
fungicide(benomyl) on pepper seed-
ling plant as affected by different

flooding treatments during seedling

stage.

Flooding 10 DAT 20 DAT
Depth Duration N. T. T. N T T
(Cm) (h)

Control 0.0 0.0 0.0 0.0
0 Cm 6 0.0 0.0 0.5 0.0
12 0.0 0.0 0.5 0.0
24 1.0 0.0 10 1.0
48 1.0 0.0 0.3 0.0
120 1.0 0.0 1.0 0.0
5 Cm 6 15 0.5 2.0 0.0
12 0.3 0.0 0.7 0.0
24 1.0 15 2.0 2.0
48 9.0 9.0 9.0 9.0
120 9.0 9.0 9.0 9.0
10 Cm 6 1.0 0.0 0.5 0.0
12 0.5 0.0 0.0 0.0
24 1.0 0.0 0.3 0.0
48 9.0 9.0 9.0 9.0
120 9.0 9.0 9.0 9.0
15 Cm 6 0.0 0.0 0.0 0.0
12 0.0 0.0 0.0 0.0
24 2.0 1.5 0.5 0.0
48 9.0 9.0 9.0 9.0
120 9.0 9.0 9.0 9.0
*Visual rate=(0-9, 9 . death, 0 © no disease);

DAT=days after treatment NT=Not treatment
T=Treatment
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Table 3. Change in growth at 20 day after application of nitrogen on pepper seedlings affected by
different flooding treatment during seedling stage.

Flooding Plant height No. of leaves Fresh weight(g/plant)
per plant Shoot Root
Depth  Duration NT. T. ttest NT. T. ttest NT. T. ttest NT. T. t-test
(cm) (h)
0 6 93 99 * 100 92 * 83 8 NS 8 102 *
12 96 96 NS 92 95 * 68 86 * * 60 71 *
24 99 90 * 100 92  * 66 74 % 53 66 *
48 92 9 NS 95 96 NS 52 66  * 44 49 NS
120 99 92 NS 92 97  * 49 62 * 45 43 NS
5 6 90 99 * 92 92 NS 84 86 NS 92 92 NS
12 103 88 * 100 100 NS 90 89 NS 80 81 NS
24 8 96 ® 67 68 NS 70 67 NS 65 62 NS
48 0 0 NS 0 0 NS 0 0 NS 0 0 NS
120 0 0 NS 0 0 NS 0 0 NS 0 0 NS
10 6 113 94 * 100 100 NS 100 100 NS 92 95 NS
12 90 96 * 90 92 NS 73 66  * 84 87 NS
24 92 89 NS 89 92 NS 67 63 NS 67 69 NS
48 0 0 NS 0 0 NS 0 0 NS 0 0 NS
120 0 0 NS 0 0 NS 0 0 NS 0 0 NS
15 6 96 96 NS 112 108  * 80 80 NS 93 94 NS
12 97 99 NS 83 92 * 80 78 NS 60 61 NS
24 71 96 * %k 50 77 k% 40 56 * 53 64 *
48 0 0 NS 0 0 NS 0 0 * 0 0 NS
120 0 0 NS 0 0 NS 0 0 * 0 0 NS

N.T=not treatment T=treatment
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Table 4. Variation in yielding traits(% of control) of pepper plants as affected by different
flooding treatments through seedling stage.

Flooding No. of fruits Average weight Weight of fruit
Depth(Cm) Duration(h) per plant of a fruit per plant
Control 12.0(100) 5.1(100) 61.3(100)
0 6 9.6(80) 6.3(124) 60.0(98)
12 9.3(78) 6.5(127) 60.3(98)
24 9.0(75) 5.7(112) 51.2(84)
48 7.5(63) 6.2(122) 46.5(76)
120 7.5(63) 5.6(110) 42.0(69)
5 6 10.5(88) 4.9( 96) 51.0(93)
12 7.5(63) 6.0(118) 45.0(73)
24 9.0(75) 5.0( 98) 45.2(74)
48 0o 0) o O o0
120 o 0 o o 0{ 0)
10 6 10.5(88) 6.2(122) 53.9(88)
12 6.0(50) 8.0(157) 48.2(79)
24 7.5(63) 6.6(129) 49.5(81)
48 oo o 0 ()
120 o 0 o o Q)]
15 6 6.7(56) 6.8(133) 45.7(75)
12 6.3(53) 4.8( 94) 30.049)
24 3.0(25) 5.1(100) 15.2(25)
48 o 0 ot O 0( 0)
120 o 0 o o 0( 0)
LSD 5% 10 11 11

Table 5. Correlation coefficients among growth characteristics, yielding traits and physiological
traits of pepper seedlings as affected by Mooding during seedling stage.

Description PH NL FWS FWR CC NLF RA DR NF  AF  WF

Plant height (PH) 0.98 094 0.92 094 —-096 091 -089 093 095 0.84
No. leaves/plant(NL) 0.98 096 095 09 097 093 -089 092 094 -084
Fresh Weight(Shoot)(FWS) 094 0.96 097 095 —093 094 -087 093 0.87 0.77
Fresh Weight(Root}FWR) 0.92 0.95 097 095 —-089 094 -~-08 089 0.87 0.78
Chlorophyll content{CC) 094 095 095 095 —-092 096 -08 089 092 078
No. of leaf fall(NLF) -096 -097 -093 —089 —092 =091 088 -092 -093 -—087
Root activity(RA) 091 0.93 094 094 096 -—091 ~0.86 086 089 0.78
Diffusion resistance(DR) -089 —-089 -087 -08 -088 088 —086 ~086 -—-086 —0.80
No. Fruits/plant(NF) 093 0.92 093 0.89 089 —093 086 —086 0.87 0.85
Average weight of a fruittAI) 095 0.94 0.89 0.87 092 -093 089 —-086 0.87 0.87

Weight of fruit per plant(WF) 084 084 077 078 078 -087 078 -080 085 087
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